Summary. Two groups of 12 seasonally anoestrous ewes were infused with Gn-RH at the rate of 125 or 250 ng/h for 48 h. Four control ewes were infused with the saline vehicle alone. Mean LH concentrations increased significantly in response to Gn-RH infusion and were significantly higher (P < 0\m=.\05) in ewes receiving 250 ng Gn-RH/h. LH concentrations remained unchanged in the control ewes. Oestrus was detected in 22/24 Gn-RH-treated ewes and occurred at a mean time of 37\m=.\0\m=+-\1\m=.\2h after the start of infusion. Ovulation occurred in all but one of the 24 Gn-RH-treated ewes with mean ovulation rates of 1\m=.\27\ m=+-\0\m=.\14(125 ng-Gn-RH/h) and 1\m=.\75 \m=+-\ 0\m=.\22 (250 ng Gn-RH/h). These results demonstrate that a sustained elevation in mean circulating concentrations of LH induced by continuous administration of Gn-RH is sufficient to invoke the final phases of follicular development, and thereby ovulation, in the seasonally anoestrous ewe.
Introduction
The pattern of gonadotrophin secretion apparent during the follicular phase of the oestrous cycle in the ewe has prompted the suggestion that the final stages of follicular growth may be under the control of episodic LH secretion (Yuthasastrakosol, Palmer & Howland, 1977 ; Baird, 1978) . This is supported by reports that repeated injections of LH or Gn-RH at frequent intervals will induce ovulation and luteal function in prepubertal lambs (Ryan & Foster, 1980) and in seasonally anoestrous ewes (McNeilly, O'Connell & Baird, 1982; McLeod, Haresign & Lamming, 1982a, b) . Furthermore , it has been demonstrated that, provided progesterone pretreatment is given, the Gn-
Materials and Methods
Animals and management. The 20 seasonally anoestrous Clun Forest (mean liveweight 57-8 ± 2-0 kg) and 8 Colbred Welsh Mountain ewes (mean liveweight 46-3 ±1-1 kg), had all given birth to lambs the previous spring, and were used between late May and early August, 1981. During the treatment period all ewes were housed under conditions of natural daylength and temperature and fed a diet consisting of'indoor' ewe concentrates and hay, with continuous access to fresh water. The ewes were maintained in floor-level metabolism crates throughout the infusion period, except for the short intervals when entire rams were used to detect oestrus.
Treatment and blood sampling. Haresign, Foster, Haynes, Crighton & Lamming (1975) . The assay showed negligible cross-reaction with other major steroids. The limit of sensitivity within this study was 0-3 ng/ml plasma, the inter-and intra-assay coefficients of variation were both < 10%, and the mean extraction efficiency was 72-6%.
LH assay. Plasma LH concentrations were determined by the specific double-antibody radioimmunoassay of Foster & Crighton (1974) as modified by McLeod et al. (1982a) . The limit of sensitivity of the assay was 0-3 ng NIH-LH-S18 equiv./ml plasma and the inter-and intra-assay coefficients of variation were 9-7% and 120% respectively. An The sustained elevation in LH concentrations with continuous infusion of Gn-RH, at least with the short treatment duration used in the present trial, would not appear to be entirely consistent with the phenomenon of pituitary 'down regulation' which would be predicted from rhesus monkey data (Knobil, 1980) . This may be attributable to the very large differences in dose levels used when expressed on a ng/kg bodyweight/h basis, the use of a different animal model (ovariectomized, hypothalamic-lesioned monkeys compared to entire, seasonally anoestrous ewes) or the different sampling frequencies and time periods of the respective experiments.
Although the mean LH profile of ewes infused with the higher dose of Gn-RH (Text- fig. 1 b) could be interpreted as representing 'down regulation', this overall mean pattern is largely attributable to the profiles of only 2/6 ewes (see ). In the remaining 4 ewes treated with 250 ng Gn-RH/h, and in all 6 ewes treated with 125 ng Gn-RH/h and bled at 15-min intervals, plasma LH concentrations did not decline continuously from the start of infusion up to the time of the preovulatory LH peak. Rather, they showed periods when levels were elevated, interspersed with periods of lower concentrations (see Text-fig. 2a, b) . Furthermore, we would suggest that the fall in LH concentrations immediately before the LH surge reflects high oestradiol levels at this time and is therefore indicative of steroid modulation of the hypothalamic-pituitary axis, not pituitary 'down regulation'. In addition, the pattern of LH secretion illustrated in Text- fig. 2(b) and evident in several of the ewes at both dose levels may also reflect modulation of pituitary response induced by changing steroid concentrations from developing follicles. Further work is required to clarify these possibilities.
It has been suggested that the increase in LH episode frequency which occurs during the follicular phase of the cycle in the ewe is directly responsible for the final stages of follicular growth (Yuthasastrakosoleia/., 1977; Baird, 1978; McLeod etal., 1982a, b; McNeilly et al., 1982) . The fact that ovulation occurred in all but 1 of 24 ewes infused with Gn-RH in the present trial may indicate that it is the increase in mean concentrations rather than the episodic pattern per se which is responsible for promoting follicular maturation and oestrogen secretion. However, since LH concentrations still showed evidence of an episodic mode of secretion even in the face of a continuous rate of Gn-RH infusion the relative importance of these features of LH secretion could not be determined by these data.
The difference in ovulation rate between animals infused with 125 compared with 250 ng Gn-RH/h was not significant, probably because of the small numbers of animals used to monitor a discontinuous variate. However, this difference was associated with a significant difference in mean LH concentrations. A similar correlation between LH concentrations and ovulation rate was evident when anoestrous ewes were treated with repeated injections of low doses of Gn-RH, although with the small numbers of animals involved the differences in ovulation rate were again not significant (McLeod et al., 1982b (Lincoln, 1979) .
These data support earlier reports that seasonal anoestrus in the ewe is characterized by an inadequate pattern of LH secretion (McLeod et ., 1982a, b; McNeilly et al., 1982) , and indicate that it is possible to restore ovulation and normal luteal function in the progesterone-primed anoestrous ewe by continuous infusion of Gn-RH.
